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Preface 


This report was drafted by its authors on behalf of the World Bank to highlight the suitability 
of the Living Planet Index and allied approaches for monitoring the state of biodiversity at 
national levels, with a view to reporting on progress toward the 2010 biodiversity target. It 
reviews the background to the 2010 biodiversity target and recent discussions of how to 
assess and monitor the state of biodiversity, including CBD discussions of biodiversity 
indicators and especially the recent meeting in London organised by the CBD secretariat, 
UNDP and UNEP-WCMC. It evaluates the Living Planet Index as a tool for monitoring 
biodiversity, considering its background, strengths and weaknesses, and discusses the 
opportunities for, and constraints on adapting the methodology of the LPI for use at the 
national level. 


The authors invite comments on the draft paper and would also welcome suggestions for, and 
information on sources of appropriate data for inclusion in species population trend indices. 
They can be contacted as follows: 


Martin Jenkins (martin.jenkins@unep-weme.org) 
Valerie Kapos (val.kapos@unep-wemce.org ) 

c/o UNEP-WCMC 

219 Huntingdon Road 

Cambridge CB3 0DL 

United Kingdom 


Jonathan Loh (jonathan@livingplanet.org.uk) 


c/o WWF International 
Avenue du Mont-Blanc 
CH-1196 Gland 
Switzerland 


Summary 


The 2002 World Summit on Sustainable Development acknowledged the loss of biodiversity 
as one of the major problems facing humanity at the start of the 21st century. Its plan of 
implementation called on action at all levels so that by 2010 measures would have been put in 
place to halt biodiversity loss and a significant reduction in the rate of biodiversity loss would 
have been achieved. In addition to the challenge of reaching these targets, the world is faced 
with the question of how to monitor progress towards them. 


Fortunately, some indicators have already been developed that may be of value in monitoring 
biodiversity change at global, regional and national scales. Among the most promising of 
these are species population trend indices such as the Living Planet Index. These indices can 
be built using existing biological data to show clearly understandable trends in species 
abundance and, by implication, the condition of the ecosystems in which they occur. 


Although some start has been made, several additional steps are needed before maximum 
value can be extracted from these indicators. In the first instance, we need much more of the 
fundamental information — that is changes in the populations of wild species — that forms the 
basis of these indices. There are a number of ways in which this can be obtained. The most 
important are: 


e Improving access to existing data, including those in academic and in grey literature and 
data held in site and project records; 

e Making use of small data sets and employing expert-based approaches; 
Increasing monitoring activity by encouraging, and providing guidance for amateur 
networks, resource managers and project implementers to provide data, and by ensuring 
that adequate financial resources are available to support monitoring. 


Secondly, mechanisms need to be established to ensure that the data are collected, maintained 
and analysed appropriately so that reliable and relevant indicators can be produced at regular 
intervals to monitor progress towards policy targets. This is as much an institutional problem 
as a technical one: it requires data-holders to be willing to share their data, and one or more 
institutions at whatever level (national, regional, global) to be prepared to manage these data 
with the agreement of all data-providers. However, the successful production and 
dissemination of indicators should in itself provide a powerful incentive to existing data 
owners to generate and share their data for these purposes. Production of indicators should 
also serve to boost existing and planned monitoring efforts, by giving them a clear 
application. If the data are largely based on voluntary monitoring efforts (as is already 
sometimes the case), then this should also help to build constituencies for conservation at 
grass-roots level. 


While establishing a worldwide monitoring network for biodiversity that comprehensively 
samples all biomes and ecosystems is clearly a daunting undertaking, experience with the 
global LPI and in a small number of individual countries has shown that basic but 
nevertheless useful indicators can be developed quite quickly and easily. If all countries, and 
indeed individual institutions involved in the conservation and management of natural 
resources, were to bring together their existing information to produce local or national 
indices and contribute to international efforts, a major start would have been achieved in 
monitoring progress towards the 2010 targets. 
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1. Biodiversity Targets and Indicators 


The 2002 World Summit on Sustainable Development committed the world’s countries to 
achieving a significant reduction in the rate of loss of biodiversity by 2010. The Ministers 
responsible for the implementation of the Convention on Biological Diversity, in The Hague 
Ministerial Declaration (April 2002), themselves committed to move from dialogue to action 
in the implementation of the Convention and resolved to strengthen their efforts to put in 
place measures to halt biodiversity loss at the global, regional, sub-regional and national 
levels by the year 2010. These together demonstrate a global consensus establishing a major 
biodiversity target and setting a date — 2010 — by which that target should be met. Soon after 
2010 the global community will need to know whether it has succeeded in meeting this target. 
It will therefore need assessments of: 
e The extent to which, by 2010, measures are in place to halt biodiversity loss at all levels, 
including the global. 
e Current rates of biodiversity loss at global, regional and national levels and mechanisms 
in place to measure rates of biodiversity loss in 2010, to allow assessment of the change 
in that rate between now and 2010. 


In May 2003, a meeting was convened jointly by the Secretariat of the Convention on 
Biological Diversity, UNEP-WCMC and UNDP to articulate a framework of action for 
achieving the 2010 target. One of the main outcomes of the meeting was a call for a set of 
clear and well-defined indicators of change in biodiversity that could be applied at a range of 
scales, from the national to the global (UNEP/CBD 2003a). Among its conclusions in this 
respect were: 


1. The year 2010 wil! not be the end of the assessment and reporting on biodiversity, but 
merely a milestone on the way to longer-term targets. Reports on the state of global 
biodiversity at 3-5 year intervals would be far enough apart to be able to detect 
changes in trends, yet frequent enough to inform the international policy-making 
processes. 


2. In order to detect any change in the rate of biodiversity loss between 2002 and 2010, 
it will be necessary go back to a baseline year at least as early as 1990, but earlier if 
possible. 


3. As well as monitoring and reporting on the state of all three components of 
biodiversity — ecosystems, species, genes — it is important to address ecosystem 
functions and services. It is these services that are of most relevance to the 
governments who are the primary audience of biodiversity monitoring reports, and 
which are of most direct value to humanity as a whole. 


4. Biodiversity monitoring reports should contain a small number (5-10) of headline 
indicators, summarising the broad-scale trends at global and national levels, backed- 
up by more detailed, disaggregated information. 


5. Given that it is less than seven years to 2010, and that there is not enough time to 
design and implement a new international monitoring system, it was recognised that 
any reporting system will have to be pragmatic and make use of existing data on the 
state of biodiversity. Some of the best known existing data sets include: 

FAO data on forest cover, fish stocks and plant genetic resources; 

the global terrestrial and ocean observing systems; 

the IUCN red list of threatened species; and 

indices of species population trends such as the Birdlife/Royal Society for the 

Protection of Birds bird population indices, the Netherlands Insitute for 

Environment and Public health (RIVM) species population indices and the 

Worldwide Fund for Nature (WWF) /World Conservation Monitoring Centre 

(WCMC) Living Planet Index. 
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6. The reality today is that there are not that many well-established monitoring 
initiatives or datasets that would be able to meet the needs outlined above. There will 
be many gaps apparent in our knowledge, and these should be made explicit, along 
with the uncertainties in what knowledge we do have. 


For some years, the Convention on Biological Diversity has been attempting to develop 
guidelines for indicators of biodiversity, principally at national level, to help Parties in 
assessing progress in implementation of the Convention. Current efforts focus on producing: 
principles for developing national-level monitoring and indicators; a set of standard questions 
for developing national-level indicators; and a list of available and potential indicators based 
on a conceptual framework that has qualitative and quantitative approach. 


Progress to date has been slow. A number of reasons can (speculatively) be put forward for 
this. In the first instance, the extremely broad scope of the Convention, the widely differing 
interpretations of the terms “biodiversity” and “indicators”, and the different importance 
attached to the various aspects of the Convention make it difficult to establish any consensus. 
Secondly, there is considerable sensitivity amongst many Parties about the adoption under the 
Convention of any norms that might be used to compare Parties, or to move towards the 
establishment of compliance regimes. The adoption of a standard set of indicators is seen as 
one way in which this might happen. Thirdly, it is evident that even where agreement might 
be reached on desirable kinds of indicators, data shortage and absence of monitoring, 
particularly in developing countries, are likely to impede their development and 
implementation. 


One approach that has been discussed in a number of fora, including the CBD, is the use of 
indices derived from trends in species’ populations. The remainder of this paper examines 
one such effort, the Living Planet Index, in more detail, and evaluates the potential for using 
this and related approaches to monitoring the state of biodiversity as a tool for reporting at 
national level on progress towards meeting the 2010 target. 


2. The Living Planet Index and the Species Population Trend Index Approach to 
Biodiversity Assessment 


Background 


The Living Planet Index (LPI) was first developed in 1997 by WWF (Worldwide Fund for 
Nature) and WCMC (the World Conservation Monitoring Centre) and published in 1998 in 
the Living Planet Report (Loh et al. 1998), as a contribution to the WWF Living Planet 
Campaign. It was originally conceived as an attempt to answer the question, “how fast is 
nature disappearing?” The aim was not to design in the abstract the best possible indicator of 
biodiversity change, but to implement a system that makes effective and quantitative use of 
the imperfect data that are available. After several attempts to design an index that could shed 
some light on this question, the LPI was formulated. The LPI is an index based on an 
underlying dataset of population trends in a large number of animal species from all around 
the world. Although the LPI has gradually evolved since 1998, and the number of species in 
the underlying dataset has increased considerably, the basic methodology for producing the 
index has not changed very much. 


In effect, the trend line represents the average change within the entire collection of 
population samples within the study period, giving equal weight to each species, whether 
common or rare, and to small and large populations. To generate the index, the geometric 
mean change in all populations is calculated by averaging the logarithm of all data points for 
each five-year interval and then finding the anti-logarithm. This approach avoids unequal 
weighting due to population size and the asymmetry associated with using percent change 
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(i.e. a change from 100 to 5 is a 95% decrease, but change from 5 to 100 is a 2000% 
increase). An arbitrary baseline at the start of the period analysed is then set (in the case of the 
LPI the baseline is set at 100 for year 1970) and the population change calculated for each 
successive five-year interval. 


For presentation of the LPI (Figure 1), a trend-line is drawn between the geometric mean 
population values for each period (despite the fact that the composition of the population 
sample is not entirely constant across periods). This graph illustrates trends in the population 
samples. If it is assumed that this sample is representative of trends in a significant proportion 
of the species in some given area or habitat, the graph becomes a powerful means of 
communicating information about trends in ecosystem condition. 


The LPI itself is in fact an aggregation of three separate indices, each of which relates to a 
different biome — forest, freshwater and marine — and each of which is given equal weighting. 
The three biome-based indices show average changes in abundance of forest, freshwater and 
marine species over the period 1970 to 2000. In the most recent Living Planet Report (Loh 
2002), the forest species population index measures the average trends in populations of 282 
bird, mammal and reptile species living in forest ecosystems around the world. The 
freshwater species population index comprises populations of 195 species of birds, mammals, 
reptiles, amphibians and fishes from lakes, rivers and wetland ecosystems. The marine species 
population index includes 217 bird, mammal, reptile and fish species found in marine and 
coastal ecosystems. 
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Figure 1. The global Living Planet Index. Dotted lines show trends over the 
most recent five-year period, 1995-2000. Because of the lag between collection 
and publication of census data, there are always relatively few data available for 
the most recent time interval. 
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All three indices declined over the 30 year period: forest species populations fell by about 
15% on average, marine populations declined by about 35%, and freshwater species 
populations fell by about 54%. Refer to LPI technical notes for further details on the indices 
used in the Living Planet Report (http://www.panda.org/news_facts/publications/general/ 
livingplanet/Ipr02.cfm). 


Strengths 


Species population trend indices, of which the LPI is one, offer what is almost certainly one 
of the most useful ways of monitoring progress toward meeting the 2010 biodiversity target, 
at national, regional or global level. The advantages of such indices are as follows: 


1. 


Population trend indices are easy to understand, easy to communicate and transparent. 
They simply show the average change in the abundance of a large number of species 
over time. They are easy to communicate to a non-scientific audience without a 
lengthy prior explanation of what they measure, and are analogous to well-known 
stock market indices like the FTSE or Dow Jones. It is also easy to make the indices 
transparent by listing the species populations included in them. 

Importantly, data exist going back to the 1970s for many species, and even earlier for 
some species. The dataset collected by WWF/WCMC now includes over 2500 
population time series, and it is certainly not exhaustive. The existence of reasonably 
long time series is crucial for monitoring progress towards the 2010 target. 

Species population trend indices can be indicators of more than just the state of the 
species in the index: they can also serve as proxies for the healthy functioning of the 
ecosystems the species live in. Therefore they can be used as biodiversity indices in a 
broader sense than a measure of the state of species only. 

Species population trend indices can be constructed as indicators of biodiversity at 
any level: national, regional or global; by biome or biogeographic realm; for any 
ecosystem large or small. The only constraint on the application of such indices is the 
availability of time-series population data. 

It is very easy to aggregate and disaggregate species population trend indices up into 
big-picture “headline” indicators or down into their component parts. 


Constraints 


There are a number of constraints on the ability to generate species population trend indices 
owing to uneven coverage of the available data. The biases are geographical, taxonomic and 
ecological. 


More population data are available for developed countries than developing countries. 
Some countries in Europe and North America have datasets of species populations 
going back many years based on annual censuses and surveys, but these are 
exceptional. For most of rest of the world, data availability is patchy (see below). 


More population data are available for birds, mammals and some marine fish species 
than for other species groups. Species which have good time-series population data 
are those which have been subject to long-standing monitoring efforts, whether 
because they are commercially important, of conservation interest, or simply easier to 
count. 


Among terrestrial ecosystems more population data are available for grassland 
species than forest species (very largely because they are easier to count), and among 
aquatic ecosystems more data are available for marine than freshwater species, with 
the exception of water birds. 
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These data constraints have important implications for the application of species population 
trend indices in some of the most biodiverse regions of the world, particularly tropical moist 
forests, where high levels of diversity mean that almost every species is rare, and animals are 
hard to count. 


Until now the Living Planet Index has been updated on an ad hoc basis, whereby with each 
iteration of the Living Planet Report any additional species population time-series data that 
were collected have been included in the underlying dataset. Any biases in the underlying 
dataset were then compensated for by weighting regions and biomes on an equal basis. 
However, for species population trend indices to be used as a tool for tracking progress 
towards the 2010 target, regular monitoring of a sufficiently large number of species must be 
undertaken or otherwise guaranteed in order to ensure the necessary data will be available in 
future years. 


3. National Level Indicators based on species trends 


Full-scale species population trend indices have already been applied to monitor changes in 
biodiversity and progress towards biodiversity targets at national level. Both the UK and the 
Netherlands have embraced these approaches for generating national level indicators. In the 
UK, the Department for Environment, Farming and Rural Affairs, which has responsibility 
for biodiversity issues at both national and international levels, has adopted an index of trends 
in bird populations as one of 15 headline indicators of sustainable development. This index, 
which is based on data from the Common Bird Census and other sources, applies essentially 
the same approach used in the Living Planet Index to population trends in 105 UK bird 
species since 1970. The resulting ‘headline indicator’ (Figure 2) is considered to reflect 
trends in UK biodiversity more generally. Although the overall trend appears to be reasonably 
stable, disaggregation to explore trends in particular groups of species shows marked long- 
term declines in both woodland and farmland species. Addressing these declines is now the 
basis for government targets in countryside management. 
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Figure 2. The United Kingdom headline indicator of biodiversity based on changes in populations 
of common bird species (http://www.sustainable-development.gov.uk/indicators/headline/h 1 3.htm) 
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The Netherlands has also applied similar approaches to data on bird, butterfly and reptile 
species to explore trends in biodiversity in a number of ecosystem types (Figure 3). A 
number of developed countries such as Finland use trends in individual bird species to 
highlight biodiversity trends without generating indices (Figure 4). 
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Figure 3. Trends in heathland species in the Netherlands. 


(http://arch.rivm.nV/environmentaldata/F Impacts/F1_Nature/index.htm!) 
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Figure 4. Populations of some Finnish bird species characteristic of (a) farmlands and (b) forests 
(http://www.vyh. fi/eng/environ/sustdev/indicat/linnut.htm). 
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The wider application of species population trend indices is a promising avenue for national 
monitoring of biodiversity trends. As shown above, a number of developed countries are 
already using related approaches and have extensive data resources on which to base such 
work. In many developing countries, however, the potential for applying these approaches 
has yet to be fully explored. The GEF sponsored project “Biodiversity Indicators for National 
Use” (http://www.unep-weme.org/collaborations/BINU/index.cfm) is currently exploring the feasibility 
of implementing species population trend indices in some developing countries. Successful 
implementation of these approaches is subject to a number of constraints, including: clear 
identification and representation of the trends of interest; data availability; data quality and 
stakeholder buy-in. 


Choice and Representation of Focal Trends 


At national level there may be a number of related questions that can be addressed by species 
population trend indices, and it is important to match an index and its composition to the focal 
question very carefully. Thus for example, the UK’s wild bird index can be used to address 
general questions about biodiversity trends in the UK, but the farmland birds index is more 
appropriate for tracking changes related to agricultural policy and practice. 


Applying the LPI approach at national level in unmodified form would in theory produce a 
general indicator of the trends in biodiversity within a country that could be the basis for 
assessing national progress in relation to general biodiversity goals like the 2010 target. In 
many countries, the data availability constraints discussed below could limit the degree to 
which the index is in fact a balanced representation of trends in overall biodiversity. There are 
likely to be taxonomic, geographic and trophic biases that need to be recognised, adjusted for 
if possible and taken into consideration when using the index. These problems are likely to 
be of greater magnitude in countries with high biodiversity and highly complex ecosystems 
such as humid tropical forests or coral reefs. 


In some cases, an index focused on a particular ecosystem type might be more appropriate for 
monitoring in relation to particular policy interventions, and it may also be necessary to adjust 
the time intervals over which the index is calculated to maximise it sensitivity. In all cases, 
the composition of the index has important implications for which uses are appropriate. 


Data availability 


The availability of data on population sizes of wild species is the largest constraint in 
developing population trends indices to evaluate progress towards biodiversity targets at 
national level. In most countries, there is an urgent need to establish monitoring programmes 
for wild species. Equally however, there may be existing data sets that are appropriate for use. 
In many developed countries with strong traditions of field studies and wildlife census, there 
are extensive data on populations of species of conservation interest. Sometimes these are 
associated with particular interests such as hunting. Globally, by far the greatest monitoring 
effort is devoted to marine fishes of economic importance and to birds. Probably the greatest 
volume of time-series data relate to stock estimates and catch levels in the marine fish 
populations targeted by industrialised fisheries of developed countries. The bird species that 
are surveyed regularly by networks of mainly amateur ornithologists are by far the best 
known large terrestrial group. This is especially the case for breeding species in developed 
countries and for migrant and wintering water birds at wetland sites in the developed and to 
some extent the less developed world. In recent years considerable attention has been devoted 
to the monitoring of amphibian numbers, against a background of rising concern for the 
widespread decline and extirpation of local amphibian populations. Other sources of data on 
population trends include academic studies and long term forest inventory programmes. 


Recent efforts to identify appropriate population trend data for a study on ‘Biodiversity 
Trends & Threats in Europe’ have shown that many European institutes have significant data 
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resources covering a range of species. Data on bird and butterfly populations are the most 
complete and in the most immediately usable forms. However, data on mammal populations 
and on plants are also available and there is a reasonable expectation that they can be 
mobilised for calculating European regional trend indices, and in some cases national indices. 


Many developing countries, however, have few monitoring programmes and as a result can 
only draw upon much smaller data resources than those of many developed countries. For 
example, of more than 2600 separate data-sets accumulated over four years of compilation of 
the Living Planet Index, only 540 (20%) are from non-OECD countries (Annex I). Numbers 
of samples for the 78 countries or territories concerned vary from one (in 39 countries) to a 
maximum of 48 (South Africa). Search effort in accumulating data-sets for the LPI has been 
relatively intensive but more data-sets than those above undoubtedly exist, albeit of variable 
quality, widely dispersed and often in grey literature. One particular set that is probably 
under-represented in the overall LPI set is that of species of economic interest (chiefly game 
species) in ex-Soviet bloc countries, although these data-sets often stop in 1990 owing to the 
collapse of state-run monitoring programmes and many pre-1990 data sets are reportedly of 
dubious reliability. 


Sensitivity analyses for the global LPI suggest that in this case — that is a very heterogeneous 
data set intended to provide a wide-scale picture — a minimum of around 45 populations is 
needed to produce an index with an acceptable associated variance. Smaller samples may still 
be useful if these represent a high proportion of the total number of species in the set being 
sampled (e.g. the UK farmland birds index is based on only 19 species, but these are a high 
proportion of the total number of farmland bird species in the UK), or if all the species in the 
sample show similar trends and therefore the overall trend has low intrinsic variance. 


In megadiverse countries and for tropical rain forest, coral reefs and other ecosystems with 
high species richness, the available data on population trends may represent such a small 
proportion of the total diversity that any resulting index could not be regarded as 
representative. Other indicators and systems of monitoring progress may be needed for these 
countries and ecosystems. 


Data quality 


The range of potential sources and types of population trend data means that it is important to 
take into account both the quality and representativeness of each data-set before considering 
how to use the data. Basic criteria for data quality include: 

= location and area represented by the population estimates should be clearly 

specified or ascertainable; 

= the methods used should be specified; 

= the time series should be as long as possible; 

= compatible methods should be used through the time series; 


Where more than one population time-series exists for a species these can be combined if the 
sets are compatible (i.e. independent and in the same units), or the series with the most 
information selected (either that of longest duration, or that covering the highest proportion of 
the distribution or population of that species). Because the data are logged, the contribution 
each population makes to the index is independent of the size of that population. 


Clearly in almost all cases there will be a trade-off between data quality and data availability. 
Too stringent an application of data quality criteria will mean, particularly in non-OECD 
countries, that the number of usable data-sets may become vanishingly small. Too relaxed an 
approach will mean that the indicators produced will be difficult to defend and therefore lose 


much of their force. 
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The case of Uganda 


Despite these limitations, it is perfectly possible for developing countries to create clear and 
potentially powerful indicators similar in kind to those currently being applied in OECD 
countries, outlined above. Uganda serves as a case in point. Uganda is a highly diverse 
tropical country with very limited financial resources, being ranked 147 out of 175 in the 
2003 UNDP Human Development Index. It has a wide range of ecosystems, including part of 
one of the world’s most important inland waters (Lake Victoria), tropical moist forest, 
savannah, woodland and montane areas. The country underwent major political and economic 
upheavals from 1971 to 1986 and has been reasonably stable since then. Despite these 
problems, monitoring of at least some species, mainly large savannah ungulates but also some 
forest primates and a few wetland species, has gone on from the 1960s until the present day. 
In addition there are reasonable data on changes in forest cover (as exist in some form for all 
countries) and some information on changes in wetland extent. These data were all included 
in the 2000 report prepared by Makere University Institute of Environment and Natural 
Resources (Arinaitwe et al. 2000). From these admittedly limited data-sets it has been 
possible to construct a series of indices using the LPI methodology, persuasively showing the 
decline in the country’s natural ecosystems from 1970 to 1999 (Figure 5). 


(a) Uganda Biome Indices (species populations) 1970-1999 
120 


—— forest 


100 =—— freshwater 


savanna 


80 


60 


40 + 


20 


1970 1975 1980 1985 1990 1995 1999 
Data source: MUIENR, The State of Uganda's Biodiversity 2000 


February 2004 10 


(b) Uganda Ecosystems Index 1970-1999 
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Data source: MUIENR, The State of Uganda's Biodiversity 2000 


Figure 5. (a) Species population indices for Uganda forests, freshwaters and savannas; (b) 
Uganda Ecosystems Index based on combination of the above indices for species 
populations in forests, freshwaters and savannas. 


The Uganda Ecosystems Index combines the trendlines for forests, freshwaters and savannas 
shown above. The savannah data-set is relatively extensive and robust, comprising whole- 
country estimates for populations of 16 species of large mammal. In contrast the data sets for 
forests and freshwaters are small (five species and four respectively) and the former is also 
limited geographically and taxonomically (primates in Kibale forest). As an alternative to 
these, data-sets for change in total forest and wetland area can be used to generate a different 
compound index (Figure 6). Intuitively this is somewhat less satisfactory as it combines 
measurements of different qualities (area and species population), although it still indicates 
the same directional trend. In this case, as in the LPI more widely, where an overall decline 
can be demonstrated, measures based on species populations generally show a more rapid 
decline than measures based on change in area. This is probably largely because wild animal 
species are susceptible to a range of pressures (usually hunting, but also disease and 
competition from introduced species) additional to loss of habitat. 
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Uganda Biome Indices 1970-2000 
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Figure 6. An alternative Uganda national index based on areas of forests and wetlands and on 


population changes in savanna species. 


Next steps 


The increasingly widespread uptake of the Living Planet Index as a communications tool and 
the adoption of species trend indices at national level demonstrate that such indices are a 
resonant and potentially influential tool for capturing changes in biodiversity and 
communicating these changes to a wide audience. Exploiting them to the full however, 
particularly at the national or local level, will require urgent increased effort at a number of 
levels, including: 


Increasi 


increasing the availability of data; 


ensuring that there are mechanisms in place to manage these data and generate the 
indices; 


ensuring that there is as much stakeholder buy-in as possible, and that there are 
mechanisms in place to disseminate the indices and associated information in a form 
that resonates with a wide constituency. 


ng the availability of data 


A number of distinct efforts are crucial to improving the representativeness and 
comprehensiveness of species population trend indices by improving the availability of data. 
These include: 


Identifying and improving access to more existing data: 


Improving and extending the searching of academic and scientific literature is 
fundamental, and it is particularly important that ‘grey’ literature such as national 
government documents be fully searched and exploited. Improved outreach to 
amateur and academic networks is another mechanism for identifying unpublished 
data. Other sources that should be examined in both national and international efforts 
include hunting records and protected area records. The utility of such data, and 
especially those collected over the longer term can be vastly improved by making use 
of institutional memories to assess and document their quality. In many cases, the 


February 2004 12 


need for this process is urgent because of institutional change and the advancing age 
of the relevant individuals. Owners and custodians of existing time series data on 
species populations are encouraged to publicise the existence of the data so that the 
potential for including them in global monitoring efforts can be assessed, and support 
can be provided for their use in developing regional and national monitoring 
programmes. This can most usefully be achieved by informing the CBD secretariat 
and/or UNEP-WCMC, or by making use of the CBD Clearing House Mechanism to 
inform the wider community. 


Making use of small data sets: 


Several other possibilities exist for developing national indicators based on species 
abundance data. At the simplest end of the spectrum, data on the abundance of one or 
two species can be a useful indicator. This is especially true if the fate of that species 
is closely and clearly tied to the status of an ecosystem of interest, or if the species 
itself is in some way emblematic or connected to subjects of national concern. For 
example, the trend in the national population of species such as flamingos or tigers 
that are important foci for ecotourism may be an appropriate indicator because the 
species are both widely recognised and economically important. Species of strong 
cultural or political symbolism, such as national birds, may also be useful in raising 
the profile of biodiversity trends and issues with decision-makers. Such species are 
also likely candidates for indicators because there is often a greater availability of 
data on their population status 


Semi-quantitative/expert approaches 


Where it is desirable to address a greater range of species but enough good quality 
time-series population data are not available, expert knowledge can be used to 
generate qualitative data on species trends. In this approach, a panel of experts is 
asked, either jointly or independently, to assess the population trends for each species 
in an identified set as increasing, declining or stable. The challenge in this case is in 
the identification of an appropriate set of species that are representative of the 
phenomenon or ecosystem of interest and also well enough known for such 
evaluations to be reliable. There is a potential danger of circularity as expert 
assessments are reasonably likely to be based on the experts’ knowledge of changing 
habitat extent and quality and of other pressures that may affect species abundance. 


A perhaps more convincing approach to species trend based indicators in data-poor 
systems is to use expert knowledge to provide semi-quantitative assessments of 
species abundance. In this approach, experts are asked to assess a species’ abundance 
at several specific points in time relative to their abundance at another specified point 
or to their present abundance. Thus a given species may be judged to have been 
twice as abundant 30 years ago as at present, but to have peaked at slightly higher 
abundance 10 years ago. Such a pattern might be represented in chronological order 
as values of 100, 110 and 50. This sort of assessment has the advantage of generating 
more detail in the species trends and providing a basis by which trends in many 
species may be combined to generate a synthesised temporal pattern rather than just a 
statistic. It is currently being applied to evaluate trends in bird and mammal species 
within the agricultural landscape in Ukraine as part of the Biodiversity Indicators for 
National Use project. There is a danger that the approach may generate spurious 
detail, and careful consideration must be given to the set of species chosen. 
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Increasing the amount of monitoring: 


Most crucial and urgent of all is the need to increase the effort being devoted to 
biodiversity monitoring worldwide. This requires both increased financial resources 
and recognition of the many different groups that can potentially be active in 
biodiversity monitoring and the value of the data they can generate. In developing 
countries especially there is a need to explore further the potential of integrated 
scientific and particpatory methods and other simple and cost-effective approaches. 
For example, amateur networks already play a major role in providing bird census 
data in some developed countries. The activities of these networks should be 
encouraged over a broader geographical range, and guidance should be provided to 
help these groups enhance the quality and utility of the data they collect. The 
guidance would not be to develop more complicated or sophisticated programmes, 
but rather to ensure consistency between time periods and careful documentation of 
the methods and sampling regime used. In fact, simpler approaches are often better, 
as they are more likely to be sustained over long time period, as individuals 
undertaking the monitoring come and go. 


Similarly, resource managers including, for example, game wardens, park managers 
and forest guards can and should be encouraged to conduct basic biodiversity 
monitoring as part of their routine activities. Monitoring should also be a 
fundamental part of biodiversity conservation and sustainable use activities, and 
simple monitoring should therefore be a required and funded part of all projects in 
these areas supported by the World Bank, the GEF and other donors. 


As well as increasing quantity of data available, increasing the monitoring activities 
of, and resources available to these actors will help te build constituencies for 
biodiversity conservation and for the indicators used to track its progress. 


Ensuring that there are mechanisms in place to manage these data and generate the indices 


Any data that exist will be of very limited use unless mechanisms are in place to ensure that 
they are collected, maintained and analysed appropriately so that indicators can be produced 
at appropriate intervals. This is as much an institutional problem as a technical one: it requires 
data-holders to be willing to share their data, and one or more institutions at whatever level 
(national, regional, global) to be prepared to manage these data with the agreement of all data- 
providers. As well as the willingness on the part of all stakeholders, this undertaking will 
require ongoing commitment of resources (people, equipment, time), albeit not necessarily 
very large ones. It is vital to emphasis that the major value of these indicators (and of the 
monitoring on which they are based) will only be realised over quite long time periods and 
that therefore their production should not be seen as a once-off process. Commitment to 
funding over long time-frames will require educating funders of all complexions. The 
successful production and uptake of indicators should in itself help in this process. 


Ensuring that there is as much stakeholder buy-in as possible, and that there are mechanisms 
in place to disseminate the indices and associated information in a form that resonates with a 
wide constituency 


A further constraint on the use of LPI-type approaches at national scale is the difficulty of 
ensuring that both scientists and decision-makers support their use. This difficulty can be 
overcome at least in part by ensuring maximum transparency in the way the indices are 
calculated, and especially with respect to which populations and species are included. 
Decisions between existing data sets will always be contentious as will the nomination of 
particular species for monitoring programmes. In the preparation of the global LPI, the 
approach so far has been to be as highly inclusive as possible in selecting populations. This 
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approach of keeping the index as broad-based as possible, to minimise the possibility of 
conscious or subconscious bias may be appropriate in other situations where the availability 
of suitable data is limited. However, when data availability becomes less limiting, involving 
a range of stakeholders in selecting the species and populations included in the index using 
both scientific and value-based criteria is likely to generate greater support and credibility for 
the resulting index. 


Conclusions and Recommendations 


Species population trend indices are a promising approach for monitoring progress towards 
biodiversity targets at both global and national levels. In many cases significant progress can 
be made in their implementation by drawing on existing data sources, many of which are 
outside traditional biodiversity sector sources. 


However, the major constraint in their implementation remains the availability of data. This 
means that it will be some time before an appreciable number of countries, especially in the 
developing world, are in a position to produce such indices. The primary need, whether the 
system is implemented at global or national level, is to develop a broad and methodologically 
consistent monitoring and reporting framework to generate new data. National 
implementation will require capacity building, but more importantly the establishment and 
enhancement of monitoring programmes. 


Tracking the world’s progress towards global targets will therefore depend for the time being 
on approaches to compiling and analysing trends in species populations that are not based on 
aggregating national indices. Progress towards global biodiversity targets will have to be 
tracked by carefully combining data on trends in species and populations for which 
appropriate data do exist. The compilation of the indices will need to be done with care to 
represent global biodiversity as nearly as possible. Gaps in the data and uncertainties in our 
knowledge of the state of the world’s biodiversity must be clearly stated, and filled at the 
earliest possible opportunity. 


Efforts should be made both to initiate the application of species population trend index 


approaches at national level based on existing data and to promote the establishment of 
appropriate monitoring systems to generate new data, especially in developing countries. 
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Number of time-series population data sets currently included in the Living Planet Index 


database for non-OECD countries and territories 


Americas 
Antigua and Barbuda 
Argentina 

Bolivia 

Brazil 

Bahamas 

Chile 

Costa Rica 
Dominica 
Dominican Republic 
Ecuador 
Falkland Islands 
French Guiana 
Guatemala 
Guyana 

Cayman Islands 
Saint Lucia 
Mexico 

Panama 

Peru 

Puerto Rico 
Paraguay 
Suriname 
Venezuela 

US Virgin Islands 
Total 
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Asia 
Bangladesh 
China 16 
Indonesia 
Israel 

India 
India/Nepal 
Iran 

South Korea 
Kazakhstan 
Sri Lanka 
Myanmar 
Mongolia 
Malaysia 
Nepal 
Philippines 
Pakistan 
Russia 
Thailand 
Tajikistan 
Turkmenistan 
Turkey 
Taiwan 
Uzbekistan 
Vietnam 
Total 
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Africa 

Botswana 

Democratic Rep. Congo 
Central African Republic 
Congo, Republic of 
Cameroon 

Djibouti 

Algeria 

Ethiopia 

Kenya 

Comoros 

Morocco 

Madagascar 

Mauritius 

Malawi 

Mozambique 

Namibia 

Niger 

Nigeria 

Rwanda 

Seychelles 

Senegal 

Swaziland 

Tanzania 

Uganda 

Uganda/Dem Rep Congo 
South Africa 

Zambia 

Zimbabwe 

Total 


Pacific 

Christmas Island 
Guam 

French Polynesia 
Papua New Guinea 
Total 
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